N-terminal portion acts as an initiator of the inactivation of pepsin at neutral pH.
Porcine pepsin, an aspartic protease, is unstable at neutral pHs where it rapidly loses activity, however, its zymogen, pepsinogen, is stable at neutral pHs. The difference between the two is the presence of the prosegment in pepsinogen. In this study, possible factors responsible for instability were investigated and included: (i) the distribution of positively charged residues on the surface, (ii) an insertion of a peptide in the C-terminal domain and (iii) the dissociation of the N-terminal fragment of pepsin. Mutations to change the number and the distribution of positive charges on the surface had a minor effect on stability. No effect on stability was observed for the deletion of a peptide from the C-terminal domain. However, mutations on the N-terminal fragment had a major impact on stability. At pH 7.0, the N-fragment mutant was inactivated 5.8 times slower than the wild-type. The introduction of a disulfide bond between the N-terminal fragment and the enzyme body prevented the enzyme from denaturing. The above results showed that the inactivation of pepsin was initiated by the dissociation of the N-fragment and that the sequence of this portion was a major determinant for enzyme stability. Through this study, we have created porcine pepsin with increased pH stability at neutral pHs.